Retinoic acid promotes neural conversion of mouse embryonic stem cells in adherent monoculture.
Retinoic acid (RA) plays multiple roles in the nervous system, including induction of neural differentiation, axon outgrowth and neural patterning. Previously, RA for neural differentiation of embryonic stem (ES) cells always relies on embryoid bodies (EBs) formation. Here we report an in vitro adherent monoculture system to induce mouse ES cells into neural cells accompanied with RA. RA (1 μM) treatment, during initial 2 days of differentiation, can enhance the expression of neural markers, such as Nestin, Tuj1 and MAP2, and result in an earlier neural differentiation of ES cells. Furthermore, RA promotes a significant increase in neurite elongation of ES-derived neurons. Our study also implies that RA induced to express Wnt antagonist Dickkopf-1 (Dkk-1) for neural differentiation. However, the mechanisms of RA triggering neural induction remain to be determined. Our simple and efficient strategy is proposed to provide a basis for studying RA signaling pathways in neural differentiation in vitro.